The potential for e-health-the delivery of healthcare services and information via the Internet and related technologies 1 -to improve the services patients receive and their health is vast. Indeed, 80% of US Internet users (53% of US adults) have looked online for information about health topics. 2 Internet-based resources are typically available around the clock, generally without cost, and can provide both a private resource in patients' healthcare management or a forum for community support. 2 Given the potential of e-health in general, it is hardly surprising that healthcare researchers interested in improving the care and outcomes of cancer patients have explored the potential of e-health interventions. Such research has considered the Internet as a source for cancer information, 3,4 as well as a potential resource for online support groups to help those coping with cancer diagnoses and recovery. 5,6 More recent studies have examined the cancer patient characteristics that predict preferences for various Web-based supports. 7 Even as this kind of research progresses, however, there remains a need for empirical testing and validation of the Internet as a vehicle to improve the health of cancer survivors.
Although there has been research on the use of e-health for cancer patients and those living with disabilities, no interventions focus on cancer survivors who had a disabling condition prior to their cancer. Therefore, we developed and piloted the feasibility of the online health-promotion program LiveAble. Based on a theoretically driven healthpromotion program previously shown to be effective among people with various chronic conditions, LiveAble was adapted to be an e-heath intervention for cancer survivors with preexisting disabilities. Eleven cancer survivors reviewed LiveAble and provided feedback. The participants' average age was 54 years. Most had neuromuscular impairments prior to their cancer; about half were breast cancer survivors. Average scores on the Self-efficacy for Health Practices Scale increased. Participants rated LiveAble useful, attractively presented, and relevant to people with disabilities. Their feedback also suggested areas for change, such as a system that was easier to navigate and more individualized. Only 51% of these participants agreed that LiveAble motivated them to take action to improve their health. To turn information into action, participants may need additional assistance and encouragement. Although preliminary results were promising, future efforts should determine the efficacy of LiveAble with larger and more diverse groups of survivors.
Online support groups could be helpful for those challenged to benefit from the social support afforded by face-to-face groups because of limitations in mobility, access, or communication. 10, 11 The Internet can also be used to provide interventions to people with transportation, time, or geographic restrictions. 12 Of course, the impact of disability on Internet usage must be recognized when considering the full potential of e-health for those living with disabilities. Only 54% of adults with disabilities use the Internet, and they are less likely to have broadband access than those without disabilities. 13 So, while e-health interventions have the potential to be a useful tool for improving the health of those living with disabilities, the interventions must be designed to meet their specific health literacy and technological needs.
In summary, there has been research on the use of e-health for cancer patients and those living with disabling conditions, although more studies of the effectiveness of e-health in these groups is needed. In addition, virtually no research has focused on cancer survivors who had a disabling condition prior to their cancer diagnosis. Thus, the purpose of this study was to develop and pilot the feasibility and efficacy of an online health-promotion intervention for cancer survivors with preexisting disabilities.
METHODS

Intervention Development
The LiveAble intervention was adapted from the Lifestyle Counts wellness intervention of Stuifbergen et al 14 that adopts a holistic approach to providing knowledge and addressing barriers, resources, and strategies for building self-efficacy. This theoretically driven intervention draws on both Bandura's 15 self-efficacy model and Pender's 16 Health Promotion model. Goal setting, a key component of the intervention, moves participants from an understanding of health-promoting behaviors into actions to implement a more healthy lifestyle. The intervention is adaptable to new information, while retaining the underlying efficacy-building structure. Lifestyle Counts was originally used in a randomized clinical trial of 113 women with multiple sclerosis. Compared with the control group, the intervention group significantly improved self-efficacy and reported health-promoting behaviors and quality of life (ie, pain and mental health functioning). 14 This intervention has been adapted for women with fibromyalgia, 17 as well as low-income cancer survivors. 18 LiveAble is organized into seven modules: Maximizing Health in the Context of Multiple Chronic Conditions; Lifestyle Adjustments to Maximize Health; Engaging in Exercise and Physical Activity; Healthy Eating; Dealing With Emotions and Stress; Relationships, Intimacy, and Sex; and Building Relationships With Healthcare Pro-viders. Each module contains evidence-based information, suggestions for using that information, and references to additional resources for that topic. In the current study, the content was updated and modified to address the needs of cancer survivors. The modules, which were critiqued by experts in various health-promotion and oncology areas, also contain participant activities designed to build knowledge and encourage goal setting.
Translation Into an Online Intervention
To increase its reach and flexibility, LiveAble was translated from its original print format to an online intervention. Formatting LiveAble for online use makes it accessible to people with disabilities for whom transportation to a meeting can be problematic, may be attractive to individuals who do not prefer group formats, and provides an opportunity for participants to repeat the activities in the modules and revisit the material at a later time.
The first step in converting LiveAble to an online format was evaluating the paper-based materials for online feasibility. The content was assessed for potential navigational structure, length, and ease of reading. The structure of the paper format seemed well suited for online transformation, as it was already broken into small subsets of information that could easily be categorized online into folders.
In assessing the feasibility of an online format, the amount of text presented a concern. Too much textual content may be challenging for participants to read through and even tedious. In order to break up the text, relevant images and video clips were added throughout the modules. Chunks of information that could be represented through graphs, charts, and tables were transformed from textual content to more visually pleasing images. Repetitive text was removed, and long sections of text were transformed into video clips.
A variety of factors were considered in choosing the appropriate online platform for LiveAble. The platform had to be user-friendly and easily accessible, have the option for inviting multiple users, and meet the requirements outlined by the host university regarding security and accessibility. Utilizing a standard HTML-style Web page was considered as a possibility, although quickly dismissed, as it would require significant time and effort to develop a custom-built application. A final decision was made to use the online educational tool Blackboard (Blackboard, Washington, DC). Choosing to work with Blackboard allowed easy implementation of textual content and satisfied university regulations regarding accessibility, privacy, and security. Blackboard provided established templates for uploading the various forms of LiveAble content.
Several challenges were faced throughout the development of the online LiveAble intervention using the Blackboard platform, however. First, when uploading images to be included with textual content, there was no Blackboard feature present to wrap text around an image. A basic knowledge of HTML code was needed to accurately place images within text. Second, the activities that required users to enter information continually opened in new browser windows and tabs. When activities opened in new browser windows, the user was taken away from the original intervention page, reducing the ease of navigation in completing the entire module; whereas this might not be an issue for technologically savvy student users of Blackboard, this was considered a concern for LiveAble pilot users. Last, Blackboard provided a limited preview function. The appearance of the content to the editor was different than the appearance of the content in the preview function. Additionally, the content in both edit and preview mode differed significantly from the appearance of content to an actual user. Mock user credentials were required. Despite the fact that Blackboard was not a perfect match for every aspect of converting LiveAble to an online intervention, it was a useful and available tool for conducting this feasibility pilot.
The online format of LiveAble retains the seven originally developed modules, arranged into folders ( Figure 1 ). Within each folder, participants could move through the module's content by clicking through pages of text and images. Some of the modules contained self-guided activities, in which participants entered information to help them set personal goals ( Figure 2 ). Many of the modules also included short video clips featuring experts demonstrating exercise, nutrition, and stress management techniques, as well as interviews with individuals with disabilities about health-promotion topics. The online LiveAble intervention also contained a discussion board where participants could choose to contribute to ongoing health discussions with moderators and other participants ( Figure 3 ). The goal of this online discussion board was to provide an interpersonal interaction component, as would be present in the group presentation version of LiveAble.
Procedure
After receiving institutional review board approval from the researchers' university, 85 e-mails were sent to participants with e-mail addresses who had participated in an earlier study of cancer survivors with preexisting disabling conditions (from August 4, 2011, to September 30, 2011) and had agreed to participate in future research. Those with e-mail addresses were selected because it was assumed that they had convenient computer access. Of the initial invitations, 15 e-mails were undeliverable; 23 people agreed to participate in the study. The university implementation of Blackboard required an ID and password, so IDs and passwords were created for each participant and sent through both e-mail and traditional mail; the informed consent documentation was also provided via e-mail and traditional mail. Pilot participants were told they could contact the research assistant throughout the study, if they had questions about using LiveAble.
Blackboard provides tools to track individuals' activity, making it possible to determine what each participant was doing within LiveAble. Twelve participants opened at least one intervention module, and 11 participants opened all modules and completed the final evaluation survey. One participant with multiple sclerosis could not finish the study, possibly because of the mild cognitive impairment that made it difficult for her to navigate the program; mild cognitive impairment has been reported in as many as half of those with a diagnosis of multiple sclerosis. 19 Another participant with a mild cognitive problem did review the modules and was able to provide feedback by telephone.
Reminders were sent as needed to encourage completion of the review (maximum of three reminders). Participants contacted the research assistant when they finished reviewing all the modules. The research assistant then sent the LiveAble evaluation and self-efficacy measure by e-mail. The option of a hard copy was provided, but only one person preferred the hard copy to the electronic version. When the completed LiveAble evaluation was received, a $50 money order was sent in appreciation for participation.
Instruments
The researchers developed an evaluation survey to assess participants' responses to the LiveAble online program. The survey consisted of 14 Likert-style items and three open-ended questions about program strengths, areas for improvement, and preference for face-to-face discussions. Respondents were also asked how much time they spent reviewing the modules.
The Self-rated Abilities for Health Practices (SRAP) Scale 20,21 was used to assess changes in self-efficacy following exposure to LiveAble. Designed to measure perceived ability to perform health-promoting practices, the 28 items sum to create a total score encompassing Nutrition (including the ability to determine a healthy weight), Well-being, Physical Activity/Exercise, and Responsible Health Practices. Scores are based on 5-point rating scales. Data support the reliability and validity of this scale among various groups of people with disabilities. 22 In a recent study of women with multiple sclerosis, the Cronbach's " coefficients ranged from .92 to .95. 14 The SRAP Scale was used in the earlier survey phase of this study of health promotion among cancer survivors with disabilities. As expected, the SRAP Scale was highly related to reported frequencies of health-promotion behaviors and moderately correlated with quality of life. The Cronbach's " reliability coefficient was .92 for the total score. Because individuals participating in this Internet pilot had participated in the earlier survey, their previous SRAP Scale scores were used as the baseline self-efficacy measure in the analyses reported in the following section.
RESULTS
Participants
Three men and eight women reviewed the online modules and provided feedback. Their average age was 55 (SD, 9.8) years. Five people had breast cancer; the other cancer types were prostate, colorectal, lymphoma, and melanoma. Eight participants had multiple sclerosis, and the remainder listed chronic fatigue syndrome, stroke, and schizophrenia as their preexisting disabling conditions. All participants were white, and nine had at least a bachelor's degree. Participants resided in 10 different states. Two were working, and nine were currently not employed. Table 1 presents the responses to the 14 evaluation questions. Participants were most likely to agree that Live-Able covered useful content, was attractively presented, and was relevant to their disabling conditions. Ratings of ease of navigation, ease of linking to additional information, ''taught me something new,'' and ''motivated me to take action'' were much lower. Participants were least likely to endorse the negatively worded items (eg, ''hard to use'' and ''needed a facilitator''). One-third of the participants reported spending 2 to 3 hours reviewing the materials, one-third spent more than 3 hours, and the remaining third spent 2 hours or less.
Participant Evaluations
Participants also provided responses to open-ended questions about the most helpful aspects of LiveAble and needed changes. The Maximizing Health, Engaging in Exercise and Physical Activity, and Healthy Eating modules were most frequently mentioned positively. For example, participants stated that actually seeing the T a b l e 1
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Mean SD Percent Agreement videos using Thera-Bands were very helpful. In the nutrition area, up-to-date information about myplate.gov and about specific foods was helpful to them. Three participants indicated that the content validated what they were already doing. The discussion of barriers and realistic ways to address them was also viewed as an asset. Some individuals suggested that they were already doing many of the things suggested in the modules and that the content might be more helpful to those with more newly diagnosed condition, although one participant did report setting goals after viewing the material. Another participant stated that she wished more people had used the discussion board to introduce new topics.
There were some specific suggestions for content changes. For example, one individual stated she would have liked more cancer-related content. Another observed that an individual might be overwhelmed by being asked to work on multiple goals at once and suggested an alternative goal-setting method. The most frequent suggestions for change, however, related to technical computer problems, particularly navigating the program in the Blackboard environment.
Changes in Reported Self-efficacy for Health Promotion
Average self-efficacy scores increased in all four SRAP Scale areas after viewing the online modules, compared with scores from the previous baseline survey (completed by mail an average of 22 months earlier). The average total SRAP Scale score increased from 88.31 (SD, 21.35) in the prior phase of this study to 93.02 (SD, 13.25). Although this change did not yield a paired t test value that reached statistical significance at the .05 level, it was associated with a moderate effect (Cohen d value of 0.59). The greatest change was observed in the Stress Management score (Cohen d = 0.89), whereas change was smallest in Responsible Health Practices (Cohen d = 0.12).
DISCUSSION
Nurses are increasingly challenged to identify alternative ways to help both their patients cope with chronic disabling conditions and patients' families promote their health. E-health interventions hold great promise because of their convenience, adaptability, and the interest they can engender. However, these programs must be carefully constructed and evaluated to meet patient needs. 23 Preliminary results from this initial pilot of LiveAble suggest that the participants found it provided useful information that was relevant to cancer survivors with preexisting disabling conditions. None indicated that they would have preferred a face-to-face group intervention, although one person pointed out that there are definitely some people who prefer the group contact. We also note that the majority of those contacted chose not to participate in the online study, and this is a reminder that not everyone is attracted to Internet interventions.
Although the feedback was generally positive, participants clearly wanted a system that was easier to navigate. Both the Blackboard interface and the participants' computer familiarity may have contributed to the relatively lower rating of the navigation item. One person who had difficulty initiating the intervention said the phone assistance provided the hands-on guidance needed to open the online modules and start the intervention. Because the majority of the participants in this study reported multiple sclerosis as their primary disabling condition, some may have had cognitive limitations, so such assistance may have been particularly important with this group.
Cancer is most likely to be diagnosed in older adults, and older computer users may have a wider range of computer literacy skills compared with younger computer users. 24 Therefore, many cancer survivors who are older adults may need help in accessing and navigating e-health interventions. Also, when designing a program that may be used by older adults or those with disabilities, the principles of universal design will be particularly important to incorporate. 24, 25 Several key takeaways for converting the paper-based manual to an online format emerged over the course of this process. The most noteworthy were the following:
Much of the paper-based manual contained large chunks of text that could be translated into images and videos for the online format. In this process, organization is key. Having an outline, or a folder, to keep track of which images and videos go in which section of the online guide facilitates the process of uploading and arranging files on the Internet platform. It is important to preview the intervention as a user. For online platforms, the editor's view is often different from the user's view. Previewing both formats allows for consistent, accurate display of intervention material. It is useful to test the intervention using different Internet browsers. What may appear accurately in Internet Explorer may appear altered when viewed in Firefox. Although Blackboard was a useful tool for quickly executing a feasibility pilot with limited resources, a more flexible platform would have been better at converting content to an online format-particularly when trying to design a user-friendly intervention for users with a variety of disabilities. was presented in eight 90-minute sessions, so the online participants were spending considerably less time with the materials. Participants were instructed in advance that this study was a pilot study and that the purpose was to determine their feedback, so it is possible that they focused on evaluating the program rather than trying to learn from the content or interact with others in the discussion board. A major benefit of this kind of e-health intervention is the ability of participants to (1) move through materials at their own pace and (2) select and focus on content that is most relevant or novel. Additional investigation of ''actual'' LiveAble users-rather than pilot users asked to provide feedback as reviewers and testers-is necessary to determine how long users would spend with the content, whether they go through the educational content quickly or slowly over time, which modules they use, and how they utilize the discussion board.
Given the small sample of 11 participants, it is not surprising that the changes in self-efficacy observed here did not reach conventional levels of statistical significance. However, the associated effect sizes (Cohen d values) suggest that the changes following exposure to the online program were moderately large for the total selfefficacy score and the stress management subscale. With this small, self-selected sample, these preliminary results may not generalize. Also, baseline self-efficacy scores were collected about 22 months before participants reviewed LiveAble, on average. A randomized controlled trial with a much larger sample and a shorter time between pretesting and posttesting would be needed to determine if changes in self-efficacy could be attributed to the LiveAble program. Such studies should also determine who prefers e-health interventions, as opposed to other intervention modalities.
Only 51% of these participants agreed that LiveAble motivated them to take action to improve their health. To turn information into action, participants may need additional support and encouragement. One person suggested that telephone follow-up would enhance their ability to work toward health-promotion goals; other participants needed assistance in navigating the program. Future studies should explore the most effective ''mix'' of online and personal components for the LiveAble intervention. One possible model is the successful online interventions of Lorig et al 8, 9 that include peer facilitators who encourage participation, monitor discussion board use, and provide individual problem-solving feedback.
Another way to promote health-promotion changes may be to encourage more interactive discussions among users. A recent study by Richardson and colleagues 26 found that adding an online communities component to an Internet-mediated exercise program reduced attrition, although it did not increase the number of steps taken. Also of interest is their finding that participants who reported lower social support at baseline were more likely to post more messages and viewed more of others' posts, compared with those who reported higher social support. Particularly in the early stages of the community when the discussion is not yet active, the program facilitators may need to post questions or other information to promote online discussions.
Pilot participants' comments also suggested that the power of a Web-based program should be harnessed to personalize the intervention. The average time since cancer diagnosis was 8 years for this group. Some participants indicated that although the information appeared useful, they were already aware of much of it and that it might be more helpful to those with more newly diagnosed condition. Therefore, a short online assessment component that could utilize background information to direct users to the most appropriate sections might significantly increase the utility of LiveAble.
CONCLUSION
Although the preliminary response was promising, future efforts should determine the efficacy of LiveAble with larger and more diverse samples of survivors with preexisting disabling conditions. The participants' reactions also point out that the challenge of such e-health interventions may not be in providing useful information, but in galvanizing the target population to use this information for making meaningful behavior change.
